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SPORE STUDIES IN THE GENUS CYSTOPTERIS. I. 
THE DISTRIBUTION OF CYSTOPTERIS WITH 
NON-SPINY SPORES IN NORTH AMERICA 


DALE J. HAGENAH 





In an article entitled “An Overlooked North American 
Fern” the late A. H. G. Alston (1951), of the British Muse- 
um, calied attention to a number of western collections of 
Cystopteris with rugose-verrucose spores (Fig. 1, C, B and 
D) rather than the spiny spores (Fig. 1, A) found in normal 
Cystopteris fragilis. Such plants had been known from 
Eurasia for many years and were frequently treated as a 
distinct species, C. dickieana Sim or C. Baenitzii Dérfl., by 
European botanists. In the past ten years Irene Manton 
(1950) has dealt with the history and cytology of such 
plants from Europe and Greenland; Ira L. Wiggins (1954) 
has compared the morphology of such plants from Alaska 
with that of Woodsia glabella; while D. Léve and N. J. 
Freedman (1956) have published a review of the literature 
in regard to the nomenclature and distribution of these 
plants and reported a number of new localities. 

My own interest in the spores of this genus was the result 
of the finding of rugose-verrucose spores in two puzzling 
collections from Northern Michigan. After the publication 
of the Alston article I made a survey of all collections of 
Cystopteris from Michigan then in the herbaria of the Uni- 
versity of Michigan and the Cranbrook Institute of Science. 
Three more collections with such spores were found and re- 
ported (Hagenah, 1955). In the meantime non-spiny spores 
had been reported in material from Ontario and Minnesota 
by C. V. Morton (1952). In discussing Cystopteris fragilis as 
a subject for intensive research he wrote as follows (l.c.), 
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“The whole problem has been complicated recently by Mr. 
Alston’s report of another species, Cystopteris Dickieana, 
from the United States. What is this plant, indistinguish- 
able from fragilis morphologically (or is it?), but with 
spores similar to those of a Woodsia? Can a really valid 





Ficure 1. A. Typical spiny svore, Lake Michigamme, Marquette County, Michigan, 
Hagenah 2580 (BLH). B.C. and D. Non-spiny spores: 
B. Steamboat Springs, Routt County, Colorado, Goodding 1625 (GH): 
C. Diana Bay, Hudson Strait, Quebec, Gardner 29570 (GH); 
D. Wiseman, Alaska, Scamman 2179 (GH). Camera lucida drawings by W. H 
Wagner, Jr. 


species have the improbable range Scotland, Scandinavia, 
Siberia, Spain, Algeria, Turkey, Persia, Alaska, Alberta, 
California and Mexico? It seems as though “Dickieana” 
occurs sporadically throughout the range of fragilis. The 
study of this question will involve field work, as well as the 
examination of the spores of hundreds of specimens.” That 





1961] Hagenah — Spore Studies in Cystopteris 183 


same year, and again in 1953, I revisited the location at Mt. 
Bohemia, Keweenaw County, Michigan, where I had made 
my first collection of such plants. Both years the plants in 
that colony had non-spiny spores, showing that this was the 
regular condition for that colony. A plant transferred from 
this station to the University of Michigan Botanic Gardens 
was studied cytologically by W. H. Wagner, Jr. (1955), and 
found to have the same chromosome number (n=84) as that 
reported by Manton for plants from Scotland, Norway and 
Greenland. : 

Stimulated by Morton’s comments (1. c.) and by the find- 
ings just described in Michigan collections, I decided to map 
the distribution of the non-spiny (rugose-verrucose) type of 
spore in North America. This work was undertaken as part 
of a comparative study of some American members of the 
genus. Some results of these studies have been reported 
elsewhere (Wagner and Hagenah, 1956a and 1956b). A 
comprehensive survey was made possible through the loan 
of the North American collections of Cystopteris by the 
Gray Herbarium. I wish to thank the staff of the Gray 
Herbarium for the opportunity of examining this fine series 
of specimens. This collection, containing over 900 sheets of 
specimens and including material from nearly every state 
and all of the Canadian provinces, provided an exceptional 
cross-section of the genus as it occurs in North America. 
In addition to the wide coverage it provided, a survey of this 
material was desirable because the collections from the 
northeastern United States and Canada had been studied 
and named by C. A. Weatherby (1935) during his investi- 
gation of the C. fragilis complex in that region. I am grate- 
ful to the Department of Botany of the University of 
Michigan for providing laboratory facilities during the 
preparation of the slides and especially to Dr. Warren H. 
Wagner, Jr., of that department, for his many suggestions 
and invaluable assistance, including preparation of the spore 
drawings. 

In the spore survey, preparations were made from all 
collections on which there seemed to be a chance that the 
spores were sufficiently mature for study. In some cases 
this resulted in slides with no mature spores although a 
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likely pinnule had been selected by examination under mag- 
nification. In many cases where there were two or more 
well-developed plants on the same sheet, preparations were 
made from each, especially when there seemed to be some 
variation in their appearance. To make the preparations a 
drop of Euparal was placed on a slide, a drop or two of alco- 
hol placed on the spore-bearing pinnule selected, the spo- 
rangia and spores picked up wi! ieedle and placed in the 
Euparal. Between each preparation the needle was flamed 
over an alcohol burner to prevent mixing. After stirring to 
distribute the spores in the medium, a cover-slip was added 
and pressure applied. While this method resulted in a fairly 
thick slide due to the presence of numerous sporangia, it was 
felt that the presence of sporangia, especially some with the 
spores still inside, was desirable. In a few cases some con- 
tamination on the herbarium sheet was found through the 
presence of more than one type of spore. New preparations 
were made in such cases. 

The spores of Cystopteris may be described briefly as 
bilateral, monolete, convex on one side, and either flat or 
concave on the other. The latter condition results in a “bean- 
shaped” profile. The outer layer, called the “sculptine” by 
Harris (1955) in his study of the spores of New Zealand 
ferns, has been found by Robert F. Blasdell (1959) to have 
three basic patterns of which only two, the echinate or spiny 
type (Fig. 1, A), and the rugose-verrucose type (Fig. 1, B, 
C and D), occur in North America. There is considerable 
variation in sculpturing within these basic types. In this 
study I have not as yet separated the rugose-verrucose 
spores into sculpturing sub-types and will refer to any of 
the variants of this type as “‘non-spiny.” 

When prepared in the manner just described it was found 
that the outer layer was generally more darkly pigmented 
in the non-spiny spores than in the spiny members of the 
fragilis complex. The outer layer seemed to be more brittle 
in the non-spiny spores and in a few cases cracked and 
flaked off under pressure. Both spiny and non-spiny spores 
showed a considerable tendency for the spores to fail to fill 
out to normal size or shape. However, the two basic types 
could still be distinguished for the outer layer tended to 
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assume normal sculpturing in such aborted spores. Even 
in small, completely aborted spores from plants with spiny 
spores some definite spines were evident. The sculptine 
pattern could be determined under 100x magnification. For 
more detailed examination and for measurements, 430x was 
used. 

The genus Cystopteris in North America consists of C. 
bulbifera, C. montana, and the C. fragilis complex, the last 
being the most widely distributed and the most variable. In 
the collections which were sufficiently mature for the spore 
sculptine type to be determined, only spiny spores were 


Spiny and non-spiny spore types in Cystopteris fragilis as 
represented in the Gray Herbarium collections. 
Total Percent Percent 

Area Colls. Non-spiny Spiny 
No. Quebec, Labrador, E. Arctic 48 52.1% 47.9% 
incl, Greenland 
So. Quebec, New Brunswick, Nova ¢ 3.¢ 96.7 
Scotia & Newfoundland 
Eastern United States except Mich., 2: . 99.2 
Wisc., & Minn. 
Great Lakes Region: Ontario, .7 83.: 
Mich., Wisc., & Minn. 
U. S. from Mississippi R. to the 
Rockies 

VI Rocky Mt. & Pacific Coast States y 60.5 
& Western Canada 

VII Alaska , 18.5 


Total 5§ 26.4% 36% 


found in C. bulbifera (117 collections) and C. montana (17 
collections). However, in the C. fragilis complex non-spiny 
(rugose-verrucose) spores were found in slightly more than 
26 per cent of the 538 collections in which the sculptine 
pattern was identified. The percentage varied greatly from 
one geographic area to another, as shown in the table. The 
non-spiny spore type predominated in collections from the 
tocky Mountain and Pacific Coast States and from Western 
Canada. Other areas of relative abundance of this type were 
around the Upper Great Lakes and from the Gulf of St. 
Lawrence north into the Arctic. In most of the states east 
of the Rockies the C. fragilis complex is represented for the 
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most part by the taxa which have been designated by the 
varietal names mackayii, protrusa, simulans, tennesseensis, 
and laurentiana. Only spiny spores were found in the col- 
lections which had been identified as these varieties. Thus, 
at least in North America, the non-spiny type of spore is 
confined to plants which, by the characters used in the cur- 
rent manuals, would be identified as C. f. var fragilis. 
DENOYER-GEPPERT WALL OUTLINE SERIES NORTH AMERICA 
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FicuRE 2. Map of distribution of Cystopteris with non-spiny spores in North Ameri- 
ca, all localities except those in Michigan based on specimens in the Gray Herbarium. 

Newfoundland, the Maritime Provinces, and Gaspé were 
well represented in the Gray Herbarium material with a 
large proportion of the collections being C. f. var. fragilis. 
However, only three collections had non-spiny spores. All 
were from the vicinity of Bic, Rimouski County, Quebec, on 
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the south shore of the St. Lawrence. Although not as plenti- 
ful as the other varieties, typical fragilis does occur in the 
Northeastern States. Only one collection had non-spiny 
spores. The locality data on the label is “Shores of Lake 
Champlain, N. Y.” Four more stations have been found in 
Michigan since my prior report, but again the percentage 
of plants with non-spiny spores was small in proportion to 
the number of specimens examined. 

Since interpretation of the plants with non-spiny spores 
as a species or sub-species has been based on supposed 
Arctic affinities it is surprising to find that this type of 
spore was more abundant in collections from California 
(83%) than in those from either Alaska (18%) or Green- 
land (33%). 

The distribution of Cystopteris with non-spiny spores as 
found during this study is shown on the map (Fig. 2). 
Only collections examined by me have been mapped. Addi- 
tional records, mostly for Canada and the Arctic, may be 
found in the literature cited. 

Before the distinctive spores had been discovered the 
original C. dickieana was based on a characteristic frond 
pattern involving what has been described as “congested” 
pinnae and which still persists in cultivated plants descend- 
ed from the original stock, according to Manton. However, 
both Manton and Léve note that non-spiny spores are found 
in plants with a diversity of leaf form. This was found true 
in the specimens in this study. Attempts to predict the 
spore type of herbarium specimens from their leaf architec- 
ture were incorrect more times than they were right. As 
described, two or more preparations were made from the 
same collection number where there were two or more 
plants. In eight such cases, plants with non-spiny and with 
spiny spores were found to have been collected and dis- 
tributed under the same collection number. In another case, 
a California collection (New York Falls, Amador County, 
Hansen 646) cited by Alston as having non-spiny spores in 
the specimen in the British Museum was found to have spiny 
spores in the Gray Herbarium specimen. This seems to 
indicate that the field differences between plants with the 
two spore types are not sufficient to prevent experienced 
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field botanists from collecting the two types as one where 
they grow together. Although some collections do simulate 
small Woodsias, as noted by both Wiggins and Léve, the 
tendency toward confusion between these two genera, as 
shown by the original specimen labels, is not confined to 
the plants with non-spiny spores. From blade texture of 
the specimens as well as the specimen data it was apparent 
that non-spiny spores occur in both sun and shade plants. 
The same is true for spiny spores. This bears out my own 
experience with the two types in Michigan. 

Considerable variation in spore size was noted early in 
the survey. A correlation between spore size and chromo- 
some number has been found to exist in the spiny-spored 
members of the genus in both Europe and North America 
so the scope of the survey was enlarged to include measure- 
ments of spore length. Random samples of ten spores from 
each slide were measured. In a sampling of more than 1,400 
nen-spiny spores the length, excluding the sculptured layer, 
was found to vary from 27 mu to 55.5 mu. This spread is 
nearly as great as that found for the three-leveled polyploid 
series in the spiny-spored types in the eastern United States. 
That series includes diploids (n=42), tetraploids (n=84), 
and hexaploids (n=126), of which, in Michigan material, 
the varieties protrusa, mackayii, and laurentiana are ex- 
amples of the three levels. In the non-spiny spores the aver- 
age size for the majority of collections falls within the sizes 
found for the tetraploid varieties of spiny-spored fragilis. 
The spores of the Mt. Bohemia, Michigan, plants which were 
investigated cytologically fall in this size class and the 
chromosome counts showed the plants to be tetraploid. This 
suggests that there may well be a three-level series in the 
non-spiny types (Fig. 1, B, C and D). With the exception 
of one collection from the Mistassini region of Quebec, all of 
the specimens with spores small enough to indicate a pos- 
sible diploid condition were from the western United States 
and Alaska, but not concentrated in any one area. On the 
other hand, plants with spores large enough to indicate a 
possible hexaploid condition were mostly from Canada and 
Alaska, nearly all outside the range of currently known 
hexaploids in the spiny-spored species. More study is needed 
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on the average size and variation in the non-spiny spores 
of plants for which the chromosome number is known. This 
will be handled best by growing the plants either from living 
rhizomes or from recent collections of spores, preferably the 
former. 

Cultivation of plants from various localities is desirable 
also for another phase of the problem, the investigation of 
the various types of sculpturing. Some collections seem some- 
what intermediate between spiny and non-spiny spores, and 
Larsen (1952) has reported intermediates from Greenland. 
More cytological investigation and possibly even experi- 
mental hybridization may be necessary before we can deter- 
mine the relation of the non-spiny spored plants to the 
fragilis complex. 

tesearch on the spore size and sculpturing pattern prob- 
lems is limited by the fact that plants with non-spiny spores 
are not readily obtainable because they cannot be distin- 
guished except by microscopic examination of the spores, 
a test not easily applied under even the best of field condi- 
tions. However, in June, 1960, I was able to obtain about 
twenty such plants from two Michigan localities. The living 
plants were obtained by random sampling along transects 
in stations for which I was fortunate in having very pre- 
cise locality data. At one of these stations the sampling 
yielded about one-third plants with non-spiny spores while 
the other had a small but apparently pure stand of such 
plants, although plants with spiny spores were found only 
a few yards away. I would be glad to receive either living 
plants or collections with mature spores from other parts 
of the range. 

SPECIMENS WITH NON-SPINY SPORES 
EXAMINED DURING THIS STUDY 

All specimens cited are in the Gray Herbarium (GH) with the ex- 
ception of those from Michigan which are in the Herbarium of the 
University of Michigan (MICH) or the herbarium of Cranbrook Insti- 
tute of Science (BLH). 

NEW YORK: Shores of Lake Champlain, F. H. Horsford, June 
1882. MICHIGAN: Alpena County: near Bolton, Hagenah 4506 
(BLH); Chippew County: Near Drummond, Drummond Island, Mce- 
Vaugh 11360 (MICH, BLH); Huron County: Port Austin, C. A. Davis 
(MICH); Keweenaw County: Cliff Mine, near Phoenix, Hagenah 
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3046; Mt. Bohemia, Hagenah 2001, 2003, 3021, Hagenah & Hall 
777 (BLH); Marquette County: Huron Mountains, Hagenah 4014 
(BLH); Partridge Island, Lake Superior, A. Dachnowski (MICH); 
Ontonagon Councy; Porcupine Mountains, Hagenah 1166 (BLH). 
WISCONSIN: Ashland County: Vogt Knob, Fassett 9220. MINNE- 
SOTA: Cook County: Grand Portage, Pease & Bean 26364. SOUTH 
DAKOTA: Mead County: Near Tilford, Palmer 37331. NEBRASKA: 
Thomas County: Plummer Ford, Dismal River, Rydberg 1452 (in 
part). MONTANA: Little Belt Mountains, Scribner 445; White 
Sulfur Springs, Scribner 443; Big Fork, Flathead Lake, Mrs. Jos. 
Clemens, Aug. 5, 1908; Gallatin County: Cottonwood Creek, Suksdorf 
552 (in part). IDAHO: Blaine County; Near Martin, Macbride & 
Payson 3052; Elmore County: Upper Trinity Lake, Hitchcock & Muh- 
lick 10368; Latah County: Kendrick, Henderson 4791; Nez Perces 
County: Valley of Peter Creek, Sandberg, MacDougall & Heller 119; 
Owyhee County: Hot Hole, East Bruneau, Nelson & Macbride 1905. 
WYOMING: Yellowstone Falls, Rydberg & Bessey 3506 (in part); 
Laramie Hills, Nelson 9035; Lincoln Gulch, Nelson 2606; Owens 
Creek, Bighorn Mountains, J. G. Jack (in part); Fremont County: 
Sweetwater River at Farson-Lander Road, Porter 4980; Lincoln 
County: East of Afton, Payson & Armstrong 4980; Sweetwate1 
County: Leucite Hills, Merrill & Wilcor 474. COLORADO: Rocky 
Mountains, Lat. 40-41, Dr. Geo. Vasey, Powell’s Colorado Exploring 
Expedition; no locality, Addison Brown (type of C. fragilis var. 
laciniata Davenport) ; Crystal Creek, Gunnison Watershed, Baker 261; 
Tabeguache Basin, Payson 179; Horsetooth Mountain, Crandall 2976; 
Castillo County: Wagon Creek, Charlotte Horner (in part); Montrose 
County: Paradox Creek, Walker 224 (in part); Ute, Payson & Payson 
3911; Park County: South Park, Miss E. L. Hughes; Routt County: 
Steamboat Springs, Goodding 1625; San Miguel County: Near Trout 
Lake, Payson & Payson 4120. UTAH: American Fork Canon, Wat- 
son 1367 (in part); Beaver County: Delano Ranger Station, Beave1 
Canyon, Maguire 19865; Box Elder County: Drum Canyon, Raft 
tiver Range, Maguire & Holmgren 22216; Cache County: Between 
Tony Grove Lake and Naomi Peak, Holmgren, Walker & Drummond 
3576; Grand County: LaSal Mountains, Payson & Payson 4027; Juab 
County: Granite Canyon, Deep Creek Mountains, Maguire & Becroft 
2465; Salt Lake County: Twin Lake outlet, near Brighton, Maguire 
18656. NEVADA: Washoe Mountains, Watson 1367 (in part); Elko 
County: Cooper Mountain, Jarbridge Mountains, Maguire & Holmgren 
22386. ARIZONA: Grand Canyon of the Colorado, MacDougal 196. 
CALIFORNIA: Kina River, Rothrock 364; High Mountain near 
Donner Pass, Torrey 596; Glen Alpine, Tahoe, Smiley 200; Alpine 
County: Pigeon Flat, Hoover 5355; Butte County: Mrs. R. M. Austin, 
June 1879; Butte Creek, Jonesville, Copeland, U. of C. Plants of Calif. 
602; Eldorado County: Angora Lake, Smiley 10; Inyo County: Third 
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Lake, Cottonwood Lakes, Alerander & Kellogg 3335; Onion Valley, west 
of Independence, Alexander & Kellogg 3162; Lone Pine Canyon east 
of Mt. Muir, Sharsmith 3298; Los Angeles County: Bear Creek below 
Bear Valley Dam, San Bernardino Mountains, Ewan 4880; Mariposa 
County: Merced River Canyon, Ware 536; Yosemite Valley, Abrams 
1459; Mono County: Conness Cirque near Saddlebag Lake, Tioga Pass 
Region, Mason 11439; Nevada County: Ridge south of Donner Pass, 
Heller 7179; Placer County: Mt. Lincoln south of Summit Valley, 
Heller 12931; Plumas County: Mrs. R. M. Austin, Aug. 1882; American 
Valley, Mrs. R. M. Austin, July 1887; Riverside County: Strawberry 
Valley, San Jacinto Mountains, Grant 464; San Bernardino County: 
Bear Valley, San Bernardino Mountains, Abrams 4873; San Diego 
County: Spencer Valley, near Julian, Abrams 3798; Santa Cruz 
County: Santa Cruz, Dr. Anderson; Tulare County: Lower Kern River 
Canyon, Bacigalupi & Ferris 2451; Crabtree Meadow, Culbertson, C. F. 
Baker Dist. 4352; South Fork Kaweah River, Culbertson, C. F. Baker 
Dist. 4515; Tuolumne County; Dardanelle, Alerander & Kellogg 3744; 
Dana Fork of Tuolumne River, Tuolumne Meadows, Sharsmith 324; 
Siskiyou County: Panther Creek Meadows, Mt. Shasta, Cooke 
OREGON: Baker County: Alder Springs, Wallowa Mountains, Jones 
6612; Grant County: Dixie Mountain, Blue Mountains, John Day Val- 
ley, Henderson 5587; Hood River County: Henderson 762; Wasco 
County: Dalles of the Columbia, Major Bullies. WASHINGTON: 
Douglas County: Egbert Spring, Sandberg & Leiberg 351; Okanogon 
County: Muchamuch Lookout, Thompson 6992; Chesaw, St. John, 
Courtney & Parker 5064; Pend Oreille County: Z Canyon, St. John 
6469; Spokane County: Bank of Spokane River, opposite Fort Wright, 
Jennings & Jennings 8132; Cheney, Mrs. Susan Tucker; Newman Lake, 
Jennings & Jennings 8519; Walla Walla County: Waitsburg, R. M. 
Horner, May 1897. ALASKA: Rapids Lodge, Richardson Highway, 
Scamman 4; Eagle Summit, Steese Highway, Scamman 1970B; Wise- 
man, Scamman 2179; Nome, Anvil Creek and Dexter Creek, Seward 
Peninsula, Porsild & Porsild 1301; Camp Eilson, Mt. McKinley 
National Park, Nelson & Nelson 4100 (in part). 

GREENLAND: Uniiorfik Fjord, Vestside, Niaqornaq, M. P. Por- 
sild, Sept. 1934; Agpatsiait, 71° 5’ N., M. P. Porsild, July 1935; 
Gothaab, Wetherill 21. 

ELLESMERELAND: Fram Harbour, H. G. Simmonds, July 1889; 
Harbour Fjord, Simmonds 2553. BAFFIN LAND: Lake Harbour, 
Malte 463; Cape Dorset, Malte 532. LABRADOR: Razorback Har- 
bor, Torngat Region, Abbe 9; Valley of the Bryant Lakes, Kangalak- 
siorvik, Torngat Region, Abbe 8; Flint Island near Manvers, Bryant 1. 
QUEBEC: Rimouski County: Bic, Fernald & Collins 804, 808 and 
809: Anticosti Island: Riviere de la Chute, Victorin & Rolland 27 037; 
Riviere Des Caps, Victorin & Rolland 27 051; Mingan Islands: Ile au 
Fantome, Victorin & Rolland 18090; Grande Ile, Victorin & Rolland 


"? 
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18086; Mistassini District: Ile Andre-Michaux, Rousseau & Rouleau 
201; Ile Manitounouk, Rousseau & Rouleau 9; Baie de la Chute-Cachee, 
Peninsule du Dauphin, Rousseau & Rouleau 1084; Pointe de Basalte, 
Peninsule du Dauphin, Rousseau & Rouleau 1050 and 1051; Lac Wacha- 
gami, Rousseau & Rouleau 1306; Opitchouane, Peninsule D’Orvel, 
Rousseau & Rouleau 1157; Ungava District: Boat Opening, Manitou- 
nok Islands, Dutilly & Lepage 12990; Cape Jones, James Bay, Gardner 
391237; Diana Bay, Hudson Strait, Gardner 39570; Port Burwell, Hud- 
son Strait, Malte 121048 and 121057. ONTARIO: Manitoulin Island: 
Gore Bay, Pease & Ogden 25014; West Bay, Pease & Ogden 25034; 
Algoma District: Garden River, Fassett 13312; Thunder Bay Dis- 
trict: Jackfish, Pease & Bean 23713 and 23717 (in part); Sibley Town- 
ship, Taylor, Losie & Bannan 22. SASKATCHEWAN: Cornwall 
Bay, Lake Athabaska, Raup 6573. ALBERTA: Peace Point, Wood 
Buffalo Park, Raup 1454; Edmonton, Moss 2701a; Nordagg, Mt. Coli- 
seum, Malte & Watson 1527 and 1554; Bertha Lake, Waterton Lakes 
National Park, Malte & Watson 2705; Jasper National Park: Pyramid 
and Patricia Lakes, Scamman 2789; Miette Hot Springs, Scamman 
2400; Medicine Lake, Scamman 2485; Maligne Lake, Scamman 2576; 
Athabaska Glacier, Columbia Ice Field, Scamman 2726; Angel Glacier, 
Mt. Edith Cavell, Scamman 3401; Jasper, Scamman 3379. BRITISH 
COLUMBIA: Selkirk Mountains, Shaw 1095; Asulkan Glacier Trail, 
Selkirk Mountains, F. C. Prince, Aug. 1900; Carbonate Draw, Selkirk 
Mountains, Hacock, C. H. Shaw Dist. 285; Gorge, Carbonate Draw, 
Selkirk Mountains, Shaw 271; North bank of Peace River, below 
Wicked River, Raup & Abbe 4008; Mt. Selwyn, Raup & Abbe 3936; 
Hudson Hope, Peace River Valley, Raup & Abbe 3956; Alberni 
Region, Vancouver Island, Rosendahl 2054. 


SUMMARY: Plants distinguished only by the non-spiny 
(rugose-verrucose) sculpturing of the outer layer of their 
spores have been shown to be widespread and not uncommon 
in North America within most of the range of Cystopteris 
fragilis var. fragilis. This spore type was not found in 
plants identified as any of the Eastern North American 
members of the C. fragilis complex, i.e., the varieties 
mackayii, protrusa, simulans, tennesseensis, and laurenti- 
ana; in the endemic American species C. bulbifera; or in 
American collections of the circumpolar species C. montana. 
The presence of two entirely different spore sculpturing 
types in plants which cannot be distinguished by any cur- 
rently known field characters or ensemble of characters 
seems most remarkable. However, the recognition of species 
on the grounds of spore sculpturing alone does not seem 





1961] Hagenah — Spore Studies in Cystopteris 193 


justifiable at this time. The significance of spore pattern as 
a taxonomic character in this genus and the relationships 
between plants of the two spore types are problems which 
are likely to be resolved only by such techniques as experi- 
mental hybridization and the cytological study of the re- 
sulting progeny. — CRANBROOK INSTITUTE OF SCIENCE, 
BLOOMF.ELD HILLS, MICHIGAN. 
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THE GENUS PTERIS OF COSTA RICA 
EDITH SCAMMAN 


This paper on Pteris is the second of my studies of a 
genus of Costa Rica ferns. The first on Adiantum was pub- 
lished in Contributions from the Gray Herbarium 187: 3-22. 
1960. 

This small country is truly a fern lover’s paradise, and 
the days I spent collecting there during February and March, 
in 1951, 1953, 1955, and 1956, proved to be rewarding and 
worthwhile.' 

Due to the large size and the multiple and complex branch- 
ing of some species of Pteris it is often difficult to obtain 
satisfactory specimens, and frequently only the extreme 
upper portion of a frond or a single pinna is found on herbar- 
ium sheets. The specimens that have been seen and cited 
here are from the U. S. National Herbarium, the Gray 
Herbarium, and a few from the New York Botanical Garden. 

They are arranged geographically and listed under the 
seven provinces into which Costa Rica is divided — Limon 
on the Atlantic, Guanacaste and Puntarenas on the Pacific, 
and Heredia, Alajuela, San José and Cartago in the interior 
of the country. 

The habitat and altitude given for each species refer only 
to the specimens seen from Costa Rica. 


PTERIS L. 

A large genus of mostly coarse ferns, herbaceous to cori- 
aceous, with erect or ascending fronds. Blades 1-4-pinnate, 
often only the basal parts decompound; veins all free, or only 
the basal pair joined, or joined in several rows of angular 
areoles. Sori linear and continuous, but not usually reach- 
ing the apices and sinuses of the segments, sporangia borne 


"l was greatly aided during my experiences in the field by Dr. Leslie R. Holdridge 
of the staff of the Interamerican Institute of Agricultural Sciences at Turrialba, who 
was most generous in sharing with me his time and his knowledge of the country, 
and in providing means of transportation for procuring desired specimens. 

To Dr. Rolla M. Tryon of Harvard University I am deeply indebted for his con- 
tinued interest in this project and for his stimulating suggestions and help in many 
ways. The drawings were prepared by Mrs. Joyce Todd, most of them for Dr. Tryon’s 


Ferns of Peru. 
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on a marginal connecting-vein, protected by the membran- 
ous, reflexed margin, which serves as an indusium. 


KEY TO SPECIES 
a. Pinnae (at least above the basal ones) entire, narrowly linear, not 
lobed or pinnatifid. b. 
b. Fronds large, usually over 1 m. long; veins freely areolate toward 
EERE Re Pi ese er Uv eenmivse ener nero arene 1. P. grandifolia. 
b. Fronds small, rarely up to 1 m. long; veins all free 
. cretica. 
Pinnae (at least above the basal ones) deeply pinnatifid or more 
deeply divided. c. 
c. Veins all free. d. 
d. Basal pinnae deeply pinnatifid beyond the basal pinnules. e. 
e. One or two veins between costules arising from the costa 
of the pinna (at least toward base of pinna). Fig. 4. f. 
f. Sinuses mostly asymmetrical, pinna axils smooth to 
SORE CIRO IG rcicsictiininnscaneinitinneiinten 3. P. paucinervata. 
f. Sinuses uniformly symmetrical, pinna axils strongly 
muricate 4. P. pungens. 
e. Veins all arising from the costule (of the pinnule). Fig. 5b. 
5. P. quadriaurita. 


d. Basal pinnae regularly pinnate-pinnatifid beyond the basal 


pinnules. g. 

g. Leaf-tissue coriaceous; segments acute and mucronate; 
short, firm awns on the upper surface of the costae; rachises 
and costae muricate beneath 6. P. muricata. 

g. Leaf-tissue soft, herbaceous; segments obtuse, crenulate 
at the apex; long, soft, whitish awns on the upper surface 
of the costae; rachises and costae smooth beneath 

1. P. muricella. 

Veins joined (at least along the costae; fig. 8b). h. 
h. Basal pinnae pinnatifid beyond the basal pinnules; basa] veins 
joined in a narrow costal arc, the others free 8. P. biaurita. 
h. Basal pinnae pinnate-pinnatifid (or more divided) beyond the 
basal pinnules; veins joined in several rows of angular areoles. i. 
i. Basal veins monoarcuate, one large areole along the costa be- 

tween the costules. j. 

j. Pinnatifid pinnae with the herbaceous tissue decurrent onto 
the rachis, especially in the apical ones............ 9. P. propinqua. 
Pinnatifid pinnae with the herbaceous tissue not decurrent 
onto the rachis. k. 

k. Apex of ultimate segments crenulate. 1. 
1. Ultimate segments usually 5-10 cm. long (rarely 3 
cm.), pinnatifid pinnae or pinnules definitely petiolu- 
late, usually once pinnate at the base 10. P. livida. 
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1. Ultimate segments usually about 1 cm. long (rarely to 

2 cm.), pinnatifid pinnae or pinnules subsessile or 

some shortly petiolulate, usually pinnatifid to the base. 

PE SE er nor ns Teeter Oe secccerseed dd. P. tripartita. 

k. Apex of ultimate segments sharply serrate. Segments 
numerous, close, oval-falcate, leaf-tissue coriaceous........ 

a. F. podophylla. 

i. Two or more long areoles along the costa between costules. 
Segments lance-attenuate, oblique, sterile tips sharply serrate, 
leaf-tissue firm-herbaceous..............ccccscceeeeseceeeeees 11. P. altissima. 


1. PTERIS GRANDIFOLIA L. Sp. Pl. 2: 1073. 1753 


A large fern, simply pinnate, with long narrow pinnae, 
mostly oblique, with entire thinly cartilaginous margins 
and sori continuous nearly to the attenuate tips. The veins 
are close and parallel, free near the costa, but anastomosing 
toward the margin. The rhizome is stout and creeping; the 
texture of the pinnae is membrano-herbaceous and trans- 
lucent. 

Mexico to Panama, to Peru; West Indies. 

Specimens seen: ALAJUELA: Cebadilla, Valerio 278 (us); Gorges of 
Machuca River near San Mateo, Biolley 2019 (Us), Rio Machuca, 
Biolley 17389 (GH, NY, US). 


2. PTERIS CRETICA L. Mant. 130. 1767 


This well-known fern of wide distribution is characterized 
by the lower pair or pairs of pinnae that are forked nearly 
to the base into long, narrow attenuate segments. The mar- 
gins of the sterile pinnae and tips of the fertile ones are 
usually spinulose-serrated. 

Tropical and subtropical regions in many parts of the 
world, either native or naturalized. 

Rocky woods and forested slopes from 1600 to 1900 m. 

Specimens seen: CARTAGO: La Banderilla, R. Torres 2423 (US); 
Reventado, Lankester 721 (us). 


3. PTERIS PAUCINERVATA Fée, Mém. Fam. Foug. 8: 73. 1857 


The stipe of this seemingly rare fern is reddish brown, 
erect from a short ascending rhizome, which has long con- 
colorous brown scales. The terminal and lateral pinnae, 
usually 5-7 pairs, end in a long caudate tip; the linear- 
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oblong segments are decurrent at the base, the sterile ones 
with crenulate margins, the fertile ones slightly falcate. The 
lowest pinnae are irregularly forked; the texture of the 
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14 


1-4. ‘ig. 1. *, grandifoli la, a fertile pinna, K 1/4; 1b, portion of fertil 
 — le, portion of st » pinna, X 1. Fig. 2. P. cretica: a fertile frond, 
1/2. Fig. 3. P. paucinervata: 3a, a fertile pinna, X 1/2; 3b, a fertile segment, 


x 3 Fig. 4. FP. pungens: base of sterile pinna, X 3,4 
blade is subcoriaceous. Veins are few (hence the name) 
and conspicuous, well-spaced at the base; some of them arise 
from the costa. 

This fern is variable and rare; perhaps it is a hybrid of 
FP’. pungens and P. muricella (or others). 

Mexico to Panama. 

Ravines in forests and on slopes of volcanoes from 1300 
to 1800 m. 


Specimens seen: HEREDIA: Vara Blanca de Sarapiqui, between Poas 
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and Braba volcanoes, Skutch 3636 (US). SAN JOSE: Tablazo, Valerio 


265 (US). 
4. PTERIS PUNGENS Willd. Sp. Pl. 5: 387. 1810 


The erect stipe, which is castaneous at the base, is slightly 
muricate, as is the rachis especially at the axils of the pin- 
nae. The pinnae are from 2-5 pairs, with only the lowest 
2-partite. The linear-lanceolate obtuse segments are close, 
parallel, and have a regular appearance as compared with 
those of P. paucinervata. 

As the rounded or pointed tubercles on the stipe and 
rachis can be observed in some other species, the distinguish- 
ing character of this Pteris is found in the short lowermost 
vein or veins which arise from the costa. The linear sori 
extend from the sinuses of the segments almost to its ser- 
rate tip. 

Mexico to Panama, to Peru and Bolivia; West Indies. 

In humid forests from 200 to 1100 m. 

Specimens seen: LIMON: Ts&aki, Talamanca, Tonduz 9471 (Us); 
Finca Montecristo, on the Rio Reventazén below Cairo, Standley & 
Valerio 48626 (Us); Los Diamantes, Rubber Plant Station, Scamman 
5908, 7036 (GH); Hacienda Parismine Banana Co., Jimenez 1060 (Ny, 
US). HEREDIA: Santa Clara -— Las Delicias, Biolley 10683 (Us); Finca 
La Selva, Rio Puerto Viejo, Scamman & Holdridge 7443, 7915 (GH). 
ALAJUELA: Llanuras de San Carlos, Brade 314 (ts); Surubres near 
San Mateo, Feb. 1906 Biolley (NY, US). SAN JOSE: San José, 1906 
Biolley (US); Vicinity of El General, Skutch 2200 (GH, Ny, US). 
CARTAGO: Turrialba, Maron 182 (NY, US). 


5. PTERIS QUADRIAURITA Retz. Obs. Bot. 6: 38. 1791 


This common, widely distributed fern varies greatly in 
size from 15 cm. to 1 m. The leaf has 7-15 pairs of pinnae, 
and the basal pair are 2-partite; it is suberect from a woody 
rhizome clothed with small, acicular dark scales with lighter 
margins. The segments are oblong to linear, rounded- 
obtuse, thin to firm-herbaceous and translucent. 

Mexico to Panama, to Brazil; West Indies. Tropics of Old 
World. 

On shaded stream banks and in deep ravines from 1000 
to 1800 m. 


Representative specimens: 1901-1905 Wercklé (Ny, US). LIMON: ° 
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Talamanca, Tonduz 8579 (US). HEREDIA: Confluence of Rio Puerto 
Viejo and Sarapiqui, Pittier 7475 (Us); Barba, Scamman 7038 (GH). 
ALAJUELA: Alajuela, Alfaro 6045 (GH, US); La Verbena prés Alajue- 
lita, Tonduz 8791 (US); Near Zapote, Scamman 7622 (GH); San 
Ramon, Tonduz 17581 (NY, US). SAN JOSE: Aserri, Hunnewell 16535 
(GH); San Sebastian near San José, Standley 49294 (Us); Rio Torres, 
Alfaro 12, 18 (US); Foréts du Copey, Torduz 11684 (Us); Santa Ana, 
Scamman 5906 (GH); Finca Ortuna, Desamparados, Scamman & Hold- 
ridge 7916 (GH). CARTAGO: Navarro, R. Torres 58 (Us); Juan Vinas, 
Cook & Doyle 187, 200, 241 (us); Cerro de La Carpintera, Standley 
34270 (Us); Turrialba, Scamman 5904, 5907 (GH); Tapanti, in Valley 
of Rio Reventazén, Scamman & Holdridge 7917 (GH). PUNTARENAS: 
Cours superieur du Diquis, Pittier 10571 (Us). 


6. PTERIS MURICATA Hook. Sp. Fil. 2: 193. 1858 


Commonly called P. coriacea Desv. (a South American 
species). 

The stipe which is dark chestnut at the base arises from a 
thick, woody rhizome with dark scales with light dentate 
margins. Both stipe and rachis are flexuous with the coria- 
ceous pinnae stalked at the base, the lower pair bi- to tri- 
pinnate. Segments are linear-oblong, subfalcate, mucronate 
at the tip. This species is characterized by the hard spinous 
points on the rachises and costae. 

Costa Rica to Panama, to Peru and Bolivia. 

In wooded ravines and moist forests at high altitudes 
from 1300 to 3000 m. 

Specimens seen: Costa Rica 1901-1905 Wercklé (us), Vicinity of 
Col'blanco, Maron 314 (NY, US). HEREDIA: Volcan Barba, R. Torres 
229 (US). ALAJUELA: Candelaria, Hoffmann 889 (US). SAN JOSE: 
Foréts du Copey, Tonduz 11898 (Us); La Hondura, Standley 3772 
(GH, Us), Along the road to La Hondura, Scamman & Holdridge 7912 
(GH). CARTAGO: Cerro de La Carpintera, Standley 34489 (Us); 
Robert’s on the road to Volcan Iraza, Scamman 5903 (GH). 

PTERIS MURICELLA Fée, Mém. Fam. Foug. 8: 73. 1857 

Pécris mollis Christ, Bull. Herb. Boiss. 4: 658. 1896. Costa 

fica: Foréts de San Marcos, Tonduz 7565; isotype us! 

This fern is unusual and distinctive among Costa Rican 
Pteris because of the soft and delicate tissue. The smooth, 
reddish-brcewn stipes rise erect from a thick rhizome with 
concolorous !:vown scales ; segments are oblong, obtuse, cren- 
ulated at the apex, with the sori occupying only the middle 
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of the lobes. Long soft awns are common on the costae on 
their upper surface. 

Mexico to Panama. 

In moist dense forests from 1000 to 1800 m. 

Specimens seen: 1901-1905 Wercklé (US). ALAJUELA: La Palma, 
near San Ramon, Brenes 5364 (GH, US); Santiago, near San Ramon, 
Tonduz 17582 (us); Zarcero, Jan. 19 & 30, 1948, Austin Smith (US). 
SAN JOSE: Foréts de San Marcos, Tonduz 7565 (US); Vicinity of Santa 
Maria de Dota, Standley 41863 (GH, US); Cultures du Copey, Tonduz 
11705 (US);, Vicinity of El General, Skutch 2240 (GH, NY, US). 
CARTAGO: Valle del Rio Navarro, Wercklé 16771 (us). 


8. PTERIS BIAURITA L. Sp. Pl. 2: 1076. 1753 


The stipe and rachis are light-colored, rising from a sub- 
erect, woody rhizome; the blade may have from 5-15 pairs 
of opposite pinnae, the basal pair 2-partite ; segments oblong 
to linear, obtuse, with entire margins, the fertile with 
rounded sinuses, the sterile acute. In this species only the 
basal veins are joined in a narrow costal arc. 

Mexico to Panama to Brazil; West Indies. Tropics of 
Old World. 

In light woods at edge of fcrest; wet thickets, from 100 
to 1000 m. 

Specimens seen: LIMON: La Colombiana Farm of United Fruit Co., 
Standley 36715 (us); Port Limén, June 15, 1874, Kuntze (Ny). 
ALAJUELA: Surubres prés de San Mateo, Pittier 7009 (Us), Surubres 
near San Mateo, Feb. 1906 Biolley (Ny, US); La Palma de San Ramon, 
Brenes 6396 (NY); San Pedro de San Ramon, Brenes 15085 (NY). SAN 
JOSE: E] General, Skutch 2203, 2224, 3931 (GH, NY, US). GUANACASTE: 
Nicoya, Cook & Doyle 678 (Us). 

9. PTERIS PROPINQUA Ag. Rec. Spec. Gen. Pterid. 65. 1839 

Pteris costaricensis Rosenst. Fedde Rep. Spec. Nov. 22: 
7. 1925. Costa Rica, Brade 461; isotype NY! 

Stipe and rachis smooth, light-colored to the base; scales 
on the rhizome with dark centers; frond bipinnate below 
with especially the upper pinnae decurrent to the rachis; 
segments lanceolate, subfalcate, rather obtuse, mucronate 
and sharply serrated. Basal veins monoarcuate. 

Mexico to Panama, to Brazil; West Indies. 

In other Cenira! American countries it has been found in 
open places aid s.vamps from sea level to 300 m. 
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Specimen seen: ALAJUELA: Llanuras de San Carlos, Brade 461 
(NY). 


10. PTERIS LIVIDA Mett. Ann. Se. Nat. V. 2: 222. 1864 


Blades tripartite, the pinnatifid pinnae petiolulate, the 
long segments usually cut to the rachis at the base of their 
pinna; sori not reaching the inciso-crenate tips. The vivid 
green color of the leaf-tissue is distinctive. 

Costa Rica to Peru and Bolivia. 


' 
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Fic. 5-7. Fig. 5. P. quad urita: 5a, a fertile basal pinna, X 1/2; 5b, portion 
fertile pinna, X 1 1/2. Fig. 6 ’, muricata: 6a, a fertile pinna, X 1/2; 6b, portion 
of a pinna with muricated points on costa beneath, 


2. Fig. 7. P. muricella: 7a, 
a fertile pinna, X 3/4: Tb, 1 


pinna with awns on costa above, X 1. 
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In ravines and damp forests in mountains from 900 to 
2700 m. 

Specimens seen: 1901-1905 Wercklé (US). Vara Blanca between 
Poas and Barba, Scamman 7035 (GH); Along cart-road from Vara 
Blanca to La Concordia, Maron & Harvey 8482 (US). SAN JOSE: El 
Copey, H. E. Stork 1549 (Us); La Palma, Brade 26 (Us); San 
Jeronimo, Wercklé 580 (US). CARTAGO: Santa Clara de Cartago, Lan- 
kester 711 (GH, US); Foréts du Turrialba, Pittier 849 (Us); Foréts du 
Roble, Massif de l’Irazu, Pittier 4179 (Us). 


11. PTERIS ALTISSIMA Poir. in Lam. Encycl. 5: 722. 1804 


Pteris Kunzeana Ag. Rec. Spec. Gen. Pterid. 62. 1839. 

This large fern, sometimes reaching a height of 2 m., is 
the most common and widely distributed Pteris in Costa 
Rica. The blade is deltoid-ovate, broad, to tripinnate at 
the base, the basal pinnae are much the largest. The straw- 
colored stipe rises from a short, erect rhizome with shiny 
castaneous scales with a lighter dentate margin. The leaf- 
tissue is firm-herbaceous to subcoriaceous. 

The pinnae and pinnules vary greatly in shape and gen- 
eral aspect in different fronds, but the character which dis- 
tinguishes this from other similar species of Pteris is the 
2-3-arcuate basal veins. 

Mexico to Panama, to Brazil and Bolivia; West Indies. 

In ravines and on hillsides in wet forests from 250 to 
2200 m., from all the provinces of Costa Rica. 

Representative specimens: LIMON: Foréts de Tsaki, Talamanca, 
Tonduz 9440 (Us); Los Diamantes, Holm & Iltis 369 (NY, US), Los 
Diamantes, Scamman 7034 (GH). HEREDIA: Yerba Buena, northeast of 
San Isidro, Stanley & Valerio 49235 (GH, US); La Concepcién, Llanu- 
ras de Santa Clara, J. D. Smith 6870 (GH, US); Vara Blanca de Sarapi- 
qui, Skutch 3578 (GH, NY, US), Vara Blanca between Poas and Barba, 
Mazon & Harvey 8337 (Us); Cinchona, Scamman 7619 (GH); La Paz- 
Waterfall, Scamman & Holdridge 7910 (GH). ALAJUELA: Region of 
Zarcero, Austin Smith 383 (GH); Surubres prés San Mateo, Biolley 
6 (US). SAN JOSE: Las Nubes, Scamman & Holdridge 7908 (GH); La 
Palma, Scamman 7618 (GH), Maron & Harvey 7999 (us); Cerro 
Turrubares, Orotina, Jimenez 600 (Us); Finca Ortuna, Desamparados, 
Scamman & Holdridge 7909 (GH). CARTAGO: Estrella, Cooper 6044 
(GH, NY, US); Navarro Valley, H. E. Stork 1405 (GH); San Juan del 
Norte, Scamman 7620 (GH); Foréts de Juan Vinas, Jan. 25, 1890, 
Pittier (us), Juan Vinas, Cook & Doyle 212 (us). GUANACASTE: 
Cafetales at Hacienda Granadilla, Dodge & Thomas 6421 (GH); Upper 
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Fic. Fig. 8. P. biaurita: 8a, 
pinna, 11/2. Fig. 9. P. 
fertile pinna, X 1 


a fertile pinna, 
podophylla: 


X 1/2; 8b, 
propinqua: a fertile pinna, X 3/4. 
i. Wig. 12. P. 


altissima: 
a fertile x 1/2. 


portion of a fertile 

Fig. 10. P. livida: a 
1/2. Fig. 12. P. 

a fertile pinna, X 1/2 


a fertile 
pinna, Fig. 13. P. 


pinna, 
tripartita: 
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slopes of Cerro San José de Libano, Dodge, Hanckel & Thomas 7878 
(GH). PUNTARENAS: Between Golfo Dulce and Rio Terruba, Skutch 
5412 (Us). 


12. PTERIS PODOPHYLLA Sw. Schrad. Journ. 1800." 67. 1801 


A tall conspicuous fern often growing at the edge of a 
forest, in the mountains. The wide frond is ternately di- 
vided, the lateral divisions 3-4-partite, the central one pin- 
nate-pinnatifid. The stipe is stout, thick and tawny, about 
1 m. high, and somewhat muricated at the base. The linear- 
oblong falcate segments are regularly spaced on the costae 
with rounded sinuses, the sterile ones are finely spinulose- 
serrate as are the fertile near their tip. Texture is thick, 
coriaceous, and the basal veins are monoarcuate. 

Mexico to Panama, to Peru and Bolivia; West Indies. 

In partial shade at edges of forests and in clearings 
usually from 1000 to 2400 m. 

Specimens seen: 1901-1905 Wercklé (US). HEREDIA: Confluence of 
Rio Puerto Viejo and Sarapiqui, Pittier 7491 (Us); Cart road from 
Vara Blanca to La Concordia, Maron & Harvey 8475 (US). SAN 
JOSE: Santa Maria de Dota, Standley 43335 (GH, US); Foréts du Copey, 
Tonduz 11718 (Us), El Copey, Jimenez 1107 (GH, US); Dans les bois 
humides a la Palma, Pittier 710 (Us), Vicinity of La Pa'ma, Maron & 
Harvey 8083 (Us); Highway near La Chonta, Scamman 5905 (GH); 
Rancho Redondo, on slope of Iraza, Scamman & Holdridge 7621 (GH\. 
CARTAGO: Foréts del Roble, Massif de |’Iraza, Tonduz (Pittier) 4189, 
4190 (NY, US); Foréts entre la Turrialba a la Rio Birrio, Pittier 845 
(Us); Finca Navarro, Maron 629 (NY, US). 


13. PTERIS TRIPARTITA Sw. Schrad. Journ. 1800.° 67. 1801 


This fern has often been described as “gigantic” or giant 
bracken. The leaves reach 2 m. or more in height from a 
very stout rootstalk. Fronds are tripartite, the pinnatifid 
pinnae more or less sessile. The short ultimate segments 
are linear-oblong, falcate, obtuse or acute, crenulate only 
at the tip, and regularly spaced and evenly cut by obtuse 
sinuses usually at some distance from the costa. 

A widely distributed fern, native to the Tropics of the Old 
World — Asia, Africa, Australia, Polynesia, etc. — but 
found as an escape occasionally in the New World, including 
cypress swamps and wet hammocks of Florida, and rarely 
in Central and South America. 
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Specimens seen: CARTAGO: Tapanti, in Valley of Rio Reventazon, 
Seamman & Holdridge 7913 (GH); Orosi, Scamman & Holdridge 7914 
(GH). 

Other species of Pteris described from Costa Rica are 
the following. They are probably synonyms of some of the 
species mentioned here, but the tynes have not been seen. 

P. longicaudadel Christ, in Pitt. Prim. Fl. Costar. 3: 21. 
1991. Costa Rica, Foréts de Santo Domingo de Osa, Mars. 
1896, Tonduz 10071. Cited as a synonym of P. pungens by 
Meron, Sci. Sur. Porto Rico and V. I. 6° 434. 

P. macrodictya Christ, Bull. Herb. Boiss. Il, 7: 267. 1907. 
Costa Rica, 1904, Wercklé. Probably P. grandifolia. 

P. navarrensis Christ. Bull. Soe. Bot. Genéve II, 1: 227. 
1909. Costa Rica, Valle del Rio Navarro, 1400 m., Wercklé 
16761. Probably = P. podophylla. 

P. prolifera J. E. Bomm., Bull. Soc. Bot. Belg. 35: 189. 
1896, in synonymy. Costa Rica, Juan Vinas, Pittier 1841. 
It is a proliferous phase of P. quadriaurita or perhaps of a 
species of another genus. —GRAY HERBARIUM, HARVARD 
UNIVERSITY. 


OMISSIONS IN KEY TO XYRIS IN FLORIDA. — In Rhodora, 
Vol. 62, No. 743, 1960, two portions of the key to Florida 
Xyris were omitted from the manuscript, through an over- 
sight. On page 300, there should be a second 3 just above 
the first 4 which should read “3. Plants tuberculate-rough- 
ened only on scape ridges and/or leaf margins.”’ On page 
301, the second “15” should end with 14. X. smalliana. -— 
R. KRAL. 
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A SECOND STATION FOR STEWARTIA OVATA ON THE COASTAL 
PLAIN. — Grimes (1922) reported an extensive population 
of Stewartia ovata (Cav.) Weath. in James City County, 
Virginia, south of Williamsburg: Grimes 3818 (NY), 
June 24, 1921. Baldwin 14951 (GH) is from that same pop- 
ulation, June 29, 1954; the label has the following notations: 
“Small trees to eighteen feet. Petals white. Filaments pur- 
ple, rose, and yellow in various different plants.” Coe 
(1959) mentions the variability of the plants at this station. 
The geographic range of S. ovata was mapped by Braun 
(1937): the Williamsburg station seems to have been the 
only one known for the Coastal Plain (Kobuski, 1951). 

I recently found S. ovata in Lancaster County, Virginia, 
Harley 2265 (GH), June 18, 1960, a small population on the 
east bank of John Creek, a short distance above its conflu- 
ence with the Corrotoman River at Merry Point. Shrubs 
grew up to six feet in height. All the flowers observed were 
white with yellow stamens. A fruiting specimen was taken 
on Aug. 25th: Harley 2272 (GH). Associated with Stew- 
artia at this station are Galax, Kalmia, Asarum virginicum, 
etc. Several small colonies of Epigaea are near-by. — WINI- 
FRED J. HARLEY, MERRY POINT, VIRGINIA. 
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